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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent as much 
as possible the generation of clock skew, even 
when fluctuation due to a process is present by 
allowing a DLL circuit to output a clock signal 
for obtaining a phase difference between a 
reference clock signal and a clock signal from 
the other edge of a wiring part as a prescribed 
value. 

SOLUTION: A DLL circuit 5 of each functioning 
block receives a reference clock fO and a clock 
signal from a clock output terminal 9, generates 
a clock signal having a constant delay amount 
with respect to the reference clock fO, and 
transmits it to a clock input terminal part 6. 
Thus, adjustment is operated so that the rising 
edge of a terminal clock can be made to 
coincide with the rising edge of the reference 
clock fO, that is, the terminal clock can be 
delayed for a constant cycle from the reference 

clock fO. Thus, the phases of the reference clock fO inputted to each functioning 
block 3i (i=a-b) and the terminal clock can be made zero. Therefore, the 
generation of clock skew can be prevented as much as possible, even when 
process fluctuations on the like are present. 
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7 74 7 d, , 4 7d 2 , • IZ&Ztl^ CL<7>i/7 hU'J 
A 7 frb T - 7 J&^J tC^tcaiTJ $ . 

[00373 uLtBMHLfcj: 3 izz<7>m3e>mmv>wm 
izxtiif. y'u*xiz£h$mm*h'izi>&mmy'v 
•vrizDLLmmm-fbtix^&zkizx*). 707 

[00383 ±Km 1 ^>sas 3 <7)mm<7>Bm<v*mim 
mmsmmz&^xit. #®tg7'D y7{iDLLiiiss5 

2r*LTV^. -eLTC:<7)DLLIl]5§5{i^Jxtfia2C 

5 <r> m<* £ < & 0 . f - y 7^--f XifiVtk* h t 

[00393 *^^iS^fr*mifilS§^^4<7) 
5&&fe«OJ$$£ll97bSHl 1 5r#MtT^-T?,. 09 

itm4cDmm<vmmcomf8.£*-ry'v-y7m. mioa 
m4 (vmmcDBmizm^htiz d l L0ss«««^*-r 
7-0 y 7 la . mi urn 4 nmm<r>Bm.<7)mw z 
hmzmx'hh. 

[00403 zcr>m4 (vmm<DBm<D*mfcMm®mm 

S Hi. 0 5 KiS-f 51 2 O^S6£0^©<?)^f*;ma[I]SS 
%kW.V) P L L 088 2 £ P L L @?& 2 A KgSi i. h 1 1 i, 
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C. &m$&~7w7 3 i ( i =a, b. c. d ) ODL 
LESS 5 £ D L L0K 5 AlzM&z. . IglcfigfgT'a -y ? 
3 a. 3 b, 3c. 3 dO^S^&L&^J; d L£ 

[004 1 3 PLL[l]K2A(iHgP*>'o^^nv^ft^- 
f, Icg-^TSSI^ o-y? fi-s|-f 0 t. ,r<7)*3l?o 

90 i:££j£U «-t§t^n'v?3 i (i=a. b. c. 
d) tc{£&-f£. 

[004 2] DLLEIS§5A(iiai OlZ^-fJ: o £4 > 
A-?y-h8 1 . 8 2t, «'3^i.[H]SS84 ftffl 

[0043] -i>^—?y-h8\\m*£?v-y9m^ 

f 0 £KfcU w^gCtsL/'cij'n-yryfi-^^ -fSri^S 
^^O y27ff^-*^fi[ffl* { l 80SMil^^7h^n-y 
^ti-^fiso 5r^0^x.®»58 4^J&-r?, o ^y^- 

^^D-y^ft^. -r^*?*>*m^0.y7«^f o 

ffl^2 7 0^ail^^7h^n-y^ft#f 270 ^^jote 
^@SS8 4t'ttJ&-f-i». Lfv:^-5Tfl)'y^xllISS84lc 
Hill ( a ) — 1 1 ( d ) (C^-f ? D -y ? fl-^ 
f 0 • fso. fieo • f 2?o tfmteZtl&Z.kt l Z%:&. 
[0044] ftfflJtgSS86t2, ?0-y?<y'J-7<7>ifi 

^T-A^^o-y^fi-f-f iD tmm^u-y^m^rf o &± 

h^O-y^fl-f-f 90- f 180 • *270 t^fflS" 

JtSSU ?o.y7<I-s§-f in <0, I^n.^f, 

#0 (&) <A«g90 (S) COSH (01 1 lZ7jk~$~D 
lcoteB) (PHi.<f^n y^^f in *i|li 

(1) 0<AaS9 0CDit£ 

(2) 90<AaSl80^ 

(3) 180<Aog270^)%& 

(4) 270<A«S360<0«^ 

u-7c«^$ix^^D-y^fi^-f out i* v ^osus 

88 8 4 T o 7 7 "7 7Vl« 0g& 8 8 Cftft S ftfc 7 
a y ? ff#£ A & tsmh^tz t O t ^ & . 
[004 7] ^iltzit?. ±K?ny?fi^f 0Ut 
D y 7 V 'J - 7 tr31al Lfc t # n y 7 «yy - 7 £0 

•y^fl^r (HI 1(g) #!&> fcfc*. iOa*«J3lT 

Aa^'0<AaS90coeat$>?.t-r?,i:, 
ElS88 4A^TD^7V^aMIl]S§8 8(C{S^7 
O y^ft^-f 27 o tl*. -etTvlcO^^ h^D 

•y^(i^-f 2 7o A^A/9 ( = 90-A« ) tzimtlK? 
o y ?fl#f out (011 ( e ) #B3) a*? o . y ? >y tj 
-7lz&1£Zi\Z>Z}:l,z%Z,. Z^a- y ^m^f oat 



1(f) K*^fi„iT*i«^) tt. «9f3UI°IS$8 
4tC^7h^o-y^(t^f 27 o Srss?-rs^(t^^ 

£7t±Kftfg®iX:tAaA*9 0<Aa=S 1 8 0c0© 
9 (01 l{C*t-D2cO©H) (Cfcaii^ (flttUT? 

D-y^ff-tf in A*01 1 (f)bWD7?ilff 

in2 T-J>-5.^) li. «0^i.(l]S§8 4lc^7 h?D.y 
ailSAa*»'l 80<AaS27 0O©H (01 1 (C^R 

•TD3c7)effl) i,zhh^ muf7v-7?mmi a v 
011 (f ) iz7pt?av?mm inZ x'$>ht§&) 

•roomi.Ifil8S84(c>-7h^a-y^fi-^f 90 ^^ 

<Affg3 60Oli (01 l^-tD4c75effl) IC$> 
•i>%£ (CTxtf^D-yiyfl^f i„^01 1(f) IZ*1~ 

[ 0 0 4 5 ] «0m^.@?S8 4{i{afflJtSSfs8 6A^C0 
JIMHf*fc:*-3i»vc. 4fflco^o-y^fi^-f o . f 90 . 

^•Srro^7vy;l.®ffi[SIK8 8 ^. «t d «g 

0J«^[lISS84Ji^7h7o-yi?«-^f 180 SriM^LT 
Cl<0^7b^O'yiy<i-§-f iso ^n^vy/WHEHI 
SS8 8 tfltlftSiiS J: o iz&mzwomz & . 

[0046] vr/UMSESS8«±, (2ffiJt®S 

86T^ai$iX^. ^ a -y ^(t# f in £0»^ ay 9m 
^•f o t»^4{ifflail»Aa(C«^k^J5r3£«0318tai 
A/3fi(t, W»)aii.llI»84*»fe*«ft$*l.fc^o-y^« 

^coA/3ti»:co«ta^«t^i». 

A/9 = 9 0-Aa 
A>9= 1 8 0-Aa 
A/9 = 2 7 0-Aa 
A>3 = 360-Aa 

^tf). ^o y^ > y | J-7*^Hi^^^^.^D y^fi^-(i 
Sip^Oy i?fi-§-f 0 A^360S( = 27O + A/3 + 
Aa) »Hfc«,Ok^r4. 

[0048] JiUiSiBJ Ltzi o \z%A<rymk<mt&<r& 

[0049] ^3t^c7)^4cO^S£cOJg©C^^T{i7 , n 
^7-e7'/Ua®H]S§88(zJ:-7TlfflS$iii> fiffljgSfi 
A/3(iO<A/S<9 0T'fc.S„ «Iil(^LT*l^Mm 
3^i6c7)JBe(Cffl^^n^DLLHI8§5 (02#fi3) 
*>»TXt 4 5-f >2 ll:«fc-5TlSS$ix«.{affla3i 
fiA/3<i0SA/3<3 60i:^S. 

[0050] ditCi 0m4co^tScom^ffl^<bixi> 
DLLSggSAcoro^V^aSlUSSSSti, mi 
OHS£<7)^®c|5]tfHC04 (a) ^/c(i04 < b ) iztjk 
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9, DLL08S5A^^-v:nc:fcft.&£1r®«£vh$< 
■fhZttfX'ZZ. 

[ o o 5 i ] . z\ com4 nm&rtf&nuztmx . & 

fflltffcS 8 6 (c J: -5 T mm £ ixl> fifflg®* A a li 9 o 

[0 0 5 2] x7td<7)^4c7)^i60Jg©{Cij(,->T{i:PL 
2 A*^#D L LESS 5 AtCtt^^ilS ^ o y ^ 
\V%\t9w9\% ! %f o • f^X'h-itzis 1 . PLLM 
2A*>£>DLLES£5 AtC^n-y^fl^f , 80 , f 270 
Srttt^-t&i^^m^tTt^v^ i«7)i:#, DLL 
ES§5A(*K?M W<— ^y-h8 1 . 8 2{i^fc& 

SfoPLL[llSg2 A*^#DLL0SS5AC 
#£2* ? o y ? {f-5|- f 0 5- >- 7 h L 3 {IW 

too53] * ti$$4CDmm<vBmm*< ^ d l less 5 

ASrSr^ 1 rtSm/M&min D L L ESS 5 <0tt*> 9 K ffl ^ 
-Ci&V^ 01 2C^-TJ;9tC#DLLIllSI 

5 Atli^**«@Sgll <nthWP>hW*9* -y? 
li#f 0 fcic7)^j7D-y^fi#f o <Dfi[ffl£90,Ki- 
7 h L*? a -y 9 f 90 1 WttteZtii Z t (cSr*. 
[00 54] 

f^Jboti), ^□■y^^^fi-*^Li.C0$r|J&±-ri, 
ZktfX'ZZ. 

[iai] *i& b j^is 1 nmt!z<?>Bmc?>ffif&.£7f;-?y'n - y 
9m. 

[02 ] *J6BBfci»*»tDLLIil»»A«*Wrfl||fi«:^ 
f7D y?0. 

[03 ] 02(C^-rDLLHlS§cr)ijjffS:SeBj-f S&JB 
0. 

[04] 02K^DLLE8&£A>*>i>'5r^'r-f 7 

[05] #SMH<0fl5 2 <^B»O»JB<0flt* £ *T 7" o ? 
70. 

[06 ] *^£0m3^S6^«O?i^5r^-r7a -y 
?0. 

[07] ^0¥$f^mES&3£S^t8j££^f 7*o -y 



9m. 

[08] ^*<Wf«=*S0ffillS^flfeO«ja€-ntf 7* 

U-y?0. 

[09] *»'5<0*4OiafcO»*Ofll*«'«^-7'n v 
70. 

[010] ^4<OHSfe<73^®lCfflV>^ilSDLLll]SSc7) 
JMttMrMl«fcifti-:7u y ? 0. 
[011] *4<0SatO»BOftfl!^SlW4jR»H. 

[0123 *micom5comfo(DBm<?>mf8.*7*-t7v 
•v9m. 

1 ¥*Stt*«ES&§£S 

2 PLLESS 

2 A P L L ESS 

3 i (i = a, b. c. d) fl£|g7*u y 7 

5 DLLESS 

5 A DLLESS 

6 9o-s9Ajim 

7 VV- 

8 :M?fESS 

9 9vv9ftlii% 

4 1 $ijffll7'n.y^ 
41a DLL@K 
41b d ( i = l. —3) 
4 3 Xji?u«,9 
43a DLL0K 

4 3bi (1 = 1.—) 7'j77 , 70 7r 

4 5 EH 7*0 -y? 

4 5a D L LESS 

4 5b 7l>-y7"70y7" 

4 5c d (i = l.-) 7U>y7*7a-y7- 

4 5d d (i=l,-) 7'J -y7-70-yT 

4 6 RAM 

4 7 &j]7n-y9 

47a DLLESS 

4 7bi (i=l,— ) 7U777D77 

84 flJDSUESS 

8 6 tiffitttttft 

8 8 7VPSS£ESS 
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PPPP 
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